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Treatment of Degradable Mobile Contaminants

In the integrated treatment of hydrocarbon fuels or other mobile
and degradable substances, bioremediation, or biodegradation, has
become an effective incremental technology in conjunction with SVE
and air sparging. Biodegradation occurs readily during the aeration
of petroleum hydrocarbons (Miller et al., 1990). The degree to which
biodegradation occurs relative to other removal processes, such as
volatilization, depends on the properties of the contaminant and the
rate of air flow and other environmental factors. Biodegradation can
be enhanced by adjusting air flow and moisture and by adding nutri-
ents. Physical removal is enhanced by increasing air flow.

The design of bioremediation strategies is highly site specific. It
depends on contaminant properties and distribution, lithology, infra-
structure (buildings, pavement, utilities, etc.), regulatory requirements,
and client-specific issues such as site usage and time requirements.
For instance, soil permeability and layering of highly permeable or
very tight soils may preclude one or more technologies or restrict
design options. Generally, most in situ processes have had little
success in clay-based soils.

Many sites are now being remediated using multiple technolo-
gies. Where free-phase hydrocarbons are present, it is almost always
advisable to remove the recoverable free-phase liquids. This typi-
cally leaves small pockets of free-phase liquids as well as soils con-
taminated with several thousand parts per million of adsorbed-phase
organics. Pump-and-treat methods will satisfactorily remove only
those contaminants with water solubilities in excess of 10,000 mg/1.
Thus, remediation of most sites requires the incorporation of tech-
nologies that can remove or destroy substantial quantities of con-
taminants.

For volatile biodegradable contaminants, a combination of in situ
bioremediation, air sparging, and/or vapor extraction may be the
best strategy, provided the soil properties and site infrastructure per-
mit. Designs that emphasize air sparging and vapor recovery are
likely to lead to faster remediation than systems that emphasize
bioremediation. The latter, accomplished by using intermittent or
low air flow rates, offers the advantage of minimizing off-gas treat-
ment as a trade-off for speed of remediation.

Integration of technologies will typically provide the most cost-
effective remedial design. Thus, where unsaturated soils are con-
taminated by biodegradable substances with vapor pressures exceed-
ing approximately 1.0 mm Hg, a combination of vapor recovery and
bioremediation is likely to be used. Where saturated zones are con-